CONTAINER SUITABLE FOR USE IN TRANSPORTATION OF ROLLS 
BACKGROUND OF THE INVENTION 

5 1. Field of the invention 

This invention relates to a container for containing a long 
article wound on a bobbin into a roll while the article is 
prevented from being damaged. 
2. Description of the related art 
10 Global nets of logistics have been built nowadays, with 

this, the transportation technology has shown a remarkable 
development. For example, tracks equipped with an air 
suspension system are used for transportation of precision 
apparatus such as an engine of airplane, for example. 

A technology of containers for packing or otherwise 
containing articles to be transported has also been improved as 
well as the transportation technology. More specifically, the 
containers have been improved for the purpose of transporting 
articles contained therein safely without changes in the quality 
of the articles. For example, a shockproof container provided 
with a cushion is used to contain computers, glassware or the 
like since these articles dislike swinging or shock. Thus, 
defects of articles to be contained in the container have been 
grasped and countermeasures have been taken to overcome the 
25 defects. 

Transportation of electrode sheets for electric double 
layer capacitors is now exemplified. An electric double layer 
capacitor has a large capacity in the farad level and is superior 
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in a charge and discharge cycle characteristic. Accordingly, 
the electric double layer capacitors have been used as backup 
powers for various electronic devices and as batteries of 
transportation means such as automobiles. Furthermore, the 
electric double layer capacitors have been proposed to be used 
for storage of night or midnight power from the point of effective 
use of energy, and the proposal is under study. 

An electric double layer capacitor will now be described 
in brief, a polarizable electrode for the electric double layer 
capacitor comprises a pair of positive and negative electrode 
sheets each of which comprises a collecting foil sandwiched 
between sheet electrodes and an insulating separator through 
which ion can penetrate. The polarizable electrode is immersed 
in an ionic liquid. Voltage causing no electrolysis is applied 
to the positive and negative electrodes so that positive 
electricity and negative electricity are opposed to each other 
on an interface, whereby electric charge and discharge are 
induced. 

An electrode sheet is made as a long exceedingly thin sheet. 
The electrode sheet is cut into pieces each with predetermined 
dimensions in a capacitor manufacturing factory. The electrode 
sheet is wound into a roll and contained in a container for the 
transportation purpose. When the electrode sheet adsorbs 
moisture in an atmosphere during transportation, the water 
content is electrolyzed upon application of voltage to the 
electrode sheet. As a result, the performance of the electric 
double layer capacitor is reduced. In view of this problem, a 
closed container is used for the transportation of the electrode 
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sheet, 

JP-A-2000-238830 discloses one of such closed containers. 
The disclosed container comprises a cover made of stainless steel 
A fluororesin packing is attached to the cover. The cover is 
5 fixed to an open end of a container body by a stainless steel 
fastening member, whereby the container is hermetically closed. 

In the foregoing conventional container, however, the wound 
electrode sheet moves around freely in the container, whereupon 
the electrode sheet is unwound or collides against the inner wall 
10 of the container thereby to be damaged. 

SUMMARY OF THE INVENTION 
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Therefore, an object of the present invention is to provide 
a container for a roll which can safely transport the roll while 
the roll is prevented from being unwound or damaged. 

The present invention provides a container for containing 
a long article wound on a bobbin and having both widthwise ends, 
the bobbin having a through hole, the container comprising a 
container body having at least one end formed with an opening, 
a cover closing the opening of the container body, a sealing 
member sealing a gap between the container body and the cover, 
an stem fixed to either the container body or the cover so that 
the bobbin is mounted thereon, a bobbin fixing unit for fixing 
the bobbin, and a holding unit for holding the article wound on 
the bobbin so as to prevent the article from being detached from 
the bobbin by pressing both widthwise ends of the article wound 
on the bobbin. 
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In the above-described construction, the stem extends 
through the through hole of the article when the article has been 
mounted on the stem. Accordingly, even when the container is 
shaken, the roll can be prevented from moving or colliding against 
the inner wall of the container. Furthermore, since the 
widthwise ends of the roll are pressed, the article can be 
prevented from being unwound. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become clear upon reviewing the following 
description of the embodiment, made with reference to the 
accompanying drawings, in which: 

FIG. 1 is a front view of the container in accordance with 
an embodiment of the present invention; and 

FIG. 2 is a longitudinal side section of the container; 

FIG. 3 is an enlarged longitudinal side section of the cover 
of the container; and 

FIG. 4 schematically illustrates an overall process of 
fabricating an electrode sheet for an electric double layer 
capacitor. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will be described 
with reference to the drawings . In the embodiment , the invention 
is applied to a container particularly suitable for use in 
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transportation of an electrode sheet for electric double layer 
capacitor. Referring first to FIG. 4, sequential steps of a 
method of making an electrode sheet for an electric double layer 
capacitor are shown. Materials for a sheet electrode applied 
to both sides of a collector foil comprise activated carbon as 
carbonaceous powder, carbon black as a conductive assistant, 
polytetrafluoroethylene (PTFE) as a binder and isopropyl alcohol 
(IPA) as a binder assistant (organic solvent). 

In making the electrode sheet, each aforesaid material is 
measured. Subsequently, the activated carbon and the carbon 
black are mixed together into a primary mixture and thereafter, 
PTFE and IPA are further added to the primary mixture and mixed 
together, whereupon a secondary mixture is obtained. 
Subsequently, the mixture is put into a kneader and kneaded into 
a kneaded material while being pressurized in it. The kneaded 
material is then crushed by a crushing machine into fine grain. 
The fine grain is then formed by a calendering machine into a 
sheet material. 

The sheet material is rolled between two rolling rollers. 
The roller rolling is carried out once or at a plurality of times 
so that a sheet electrode with a predetermined thickness is 
obtained. Subsequently, the sheet electrode and an aluminum 
foil serving as the collector foil are laminated together into 
an electrode sheet. The electrode sheet thus made is wound onto 
25 a bobbin. A roll of the electrode sheet is heated to be dried. 
After a final inspection, the electrode sheet is re-wound onto 
the bobbin and then contained in the container for shipment. 
The foregoing drying step may additionally include a vacuum 
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drying step in which the electrode sheet is dried in a vacuum 
chamber. The foregoing drying to containing steps are carried 
out in a dry area in order that the dried electrode sheet may 
be prevented from adsorbing moisture during the containing step. 
5 The container for containing the foregoing electrode sheet 

will now be described in detail with reference to FIGS. 1, 2 and 
3. The electrode sheet 1 finished in the drying step is wound 
onto a cylindrical resin bobbin 2 into a roll 3 as shown in FIG. 
2. An adhesive tape (not shown) is applied to an end of the 
10 electrode sheet 1 to prevent the sheet from unwinding. A 
container 4 for containing the roll 3 includes a generally 
cylindrical container body 5 having an open end and a bottom, 
and a cover 6 detachably attached to the open end to close an 
opening. The container body 5 has a knob 5a. 
15 The container body 5 is made of a corrosion resisting 

material, for example, stainless steel and mounted on a stand 
7 so that an axis thereof extends horizontally as shown in FIG. 
1. The cover 6 is also made of a corrosion resisting material, 
for example, stainless steel. A packing 8 serving as a sealing 
20 member is attached along an outer circumference of the cover 6. 
The packing 8 is made from an elastic material such as rubber 
or resin. The container body 5 has a stop 5b formed by curling 
an outer circumference of the open end thereof. The cover 6 is 
applied to the open end of the container body 5, and the outer 
25 circumference of the cover 6 and the stop 5a are fastened by a 
metal fastening band so that the cover 6 is fixed to the container 
body 5. m this case, the packing 8 is tightly held between the 
container body 5 and the cover 6, thereby hermetically sealing 
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a gap between the container body 5 and the cover 6. 

Two reinforcing plates 6a and 6b each made of stainless steel 
are fixed to an outside and inside of the cover 6 by welding or 
the like respectively. A stem 11-made of stainless steel is fixed 
5 to a mount 10 so as to extend horizontally at the center of an 
interior of the container body 5. In fixing the stem 11, a male 
thread 12 formed along an entire length thereof is threadedly 
engaged with a female thread hole 13 of the mount 10 and a lock 
nut 14 is threadedly engaged with the stem 11 for preventing 
10 loosening of the stem. The stem 11 extends through two support 
discs 15 and 16 each serving as a supporting member. The support 
discs 15 and 16 have fitting portions 15a and 16a fitted into 
both ends of the bobbin 2 respectively. The stem 11 further 
extends through two presser plates 17 and 18 serving as supporting 
members attached to widthwise ends of the electrode sheet 1 wound 
on the bobbin 2 respectively. The support discs 15 and 16 are 
made of a resin, for example, fluororesin. The presser plates 
17 and 18 are made of stainless steel. 

The support disc 15 and the presser plate 17 both disposed 
at one end side of the roll 3 are fastened by a bolt 2 0 to the 
mount 10 while the support disc 15 is fitted in a central concavity 
19. In this case, the support disc 15 is fixed so that the fitting 
portion 15a protrudes to the roll 3 side. In this state, the 
stem 11 projects .forward from the center of the fitting portion 
15a. on the other hand, the support disc 16 and the presser plate 
18 both disposed at the other end side of the roll 3 are connected 
to a central concavity 21 of the presser plate 18 by a bolt 22 
so that the fitting portion 16a of the support disc 16 protrudes 
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to the roll 3 side. 

A fastening member 23 is threadedly engaged with a distal 
end of the stem 11 so that the roll 3 is fastened between the 
support discs 15 and 16 thereby to be fixed to the stem 11 and 
. accordingly to the cover 6. More specifically, the fastening 
member 23 is made of a resin, for example, fluororesin and has 
a centrally located female thread hole 23a threadedly engaged 
with the male thread 12 of the stem 11. The fastening member 
23 further has an outer circumferential portion formed with 
alternate concave and convex portions (neither shown) in order 
that the fastening member is easily turned. In order that the 
fastening member 23 may be prevented from loosening, a locking 
member 24 made of fluororesin has a central female thread hole 
24a threadedly engaged with the stem 11 subsequently to the 
fastening member 23. The male thread 12 of the stem 11 and the 
fastening member with the female thread hole 23a serve as a fixing 
member for fixing the bobbin 2. 

After the roll 3 has been contained in the container 4, the 
interior of the container 4 is charged with a dry inert gas such 
as gaseous nitrogen serving as drying gas so that the pressure 
in the container is slightly higher than an atmospheric pressure . 
For the purpose of charge with the gaseous nitrogen, a supply 
valve 25 is mounted on the cover 6 for the purpose of charge with 
the gaseous nitrogen, and a discharge valve 26 is mounted on the 
container body 4. The supply va lve 25 has an inlet connected 
via a hose (not shown) to a gaseous nitrogen tank (not shown) . 
Gaseous nitrogen discharged from an outlet of the supply valve 
25 is supplied into the container body 5 through a groove 27 formed 
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in an end face of the mount 10. Upon supply of the gaseous 
nitrogen into the container body 5, air in the container body 
5 is discharged through the discharge valve 26 outside the 
container 4 . A pressure gage 28 is mounted on the container body 
5 5 for measuring an inner pressure in the container body. 

A procedure for containing the roll 3 of the electrode sheet 

I in the foregoing container 4 will now be described. Firstly, 
the cover 6 is set on a jig (not shown) so that the stem 11 is 
directed upward, m this state, the stem 11 is inserted into 

10 the bobbin 2 of the roll 3 and one end of the bobbin 2 is fitted 
into the fitting portion 15a of the support disc 15. The stem 

II is then inserted through the other support disc 16 and the 
presser plate 18 so that the fitting portion 16a is fitted into 
the other end of the bobbin 2. The fastening member 23 is then 
threadedly engaged with the stem 11 so that the bobbin 2 is 
fastened between the support discs 15 and 16 thereby to be fixed. 
Subsequently, the locking member 21 is threadedly engaged with 
the stem 11 to tighten the fastening member 23, thereby preventing 
the fastening member from loosening. 

Thereafter, the cover 6 is applied to the open end of the 
container body 5 so that the roll 3 is inserted into the container. 
The fastening band 9 is then attached to the cover 6 to fasten 
the latter tight. The supply valve 25 is connected to a gaseous 
nitrogen tank (not shown) and the supply valve is then opened 
while the discharge valve 26 is also open. The gaseous nitrogen 
is supplied into the container body 5 and air in the container 
body 5 is discharged through the discharge valve 2 6 outside the 
container 4 . A pressure gage 28 is mounted on the container body 
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5 for measuring an inner pressure in the container body. Both 
supply and discharge valves 25 and 26 are closed under the 
condition where the pressure gage 28 shows pressure slightly 
higher than the atmospheric pressure. 

The containing of the roll 3 is thus completed and the roll 
contained in the container 4 is transferred to a works where 
capacitors are manufactured. Since the roll 3 is fixed to the 
cover 6 side, the roll is prevented from moving during the 
transportation. Accordingly, there is no possibility that the 
roll 3 collides against the inner circumferential face of the 
container 5 thereby to be damaged. Furthermore, since the 
widthwise ends of the electrode sheet 1 wound on the bobbin 2 
are pressed by the presser plates 17 and 18, there is no 
possibility that a wound turn of the electrode sheet 1 is slid 
on another turn such that the electrode sheet 1 drops out of the 
bobbin 2 into a conical shape, whereupon the electrode sheet 1 
is unwound. 

The support discs 15 and 16 which are rubbed against the 
bobbin 2 are made of fluororesin. Furthermore, the fastening 
and locking members 23 and 24 are also made of fluororesin. 
Nonconductive resin powder resulting from the rubbing is a 
fluororesin powder but not a metal powder. Since the fluororesin 
is a similar material to PTFE used as a binder of the electrode 
sheet 1, there is no possibility of adverse electrical effect 
on the electrode sheet. Moreover, since the container body 5, 
the cover 6, the stem 11 and the like are all made of stainless 
steel, there is no occurrence of metal powder due to rust, 
whereupon the electrode sheet can be prevented from being 
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adversely affected. 

The container 4 is filled with the dry gas or dry gaseous 
nitrogen and then closed tight. Accordingly, the sheet 
electrode 11 can be prevented from absorbing moisture during the 
■ transportation although the sheet electrode 11 comprises 
activated carbon as a main component and accordingly, an increase 
in the water content of the electrode sheet can be prevented. 
Furthermore, when the container 4 is charged with an inert gas 
such as gaseous nitrogen as in the foregoing embodiment, the roll 
3 can be prevented from oxidation and the inner circumferential 
face of the container 4 can be prevented from rust for a long 
period of time. Moreover, the pressure of the inert gas filling 
the closed container 4 is set to be slightly higher than the 
atmospheric pressure . Accordingly, . outside air can be prevented 
from entering the container 4 through even a slight gap. 

The present invention should not be limited to the foregoing 
embodiment and may be modified as follows: 

The container body 5 is cylindrical in the foregoing 
embodiment. However, the container body may be formed into a 
square pillar. Furthermore, the container body 5 may have both 
open ends which are closed by respective covers. 

The container body 5 may be made of aluminum although it 
is made of stainless steel in the foregoing embodiment. Resin 
coating may be applied to the inner circumferential face of the 
container body 5 in order that occurrence of metal powder due 
to rust may be prevented. 

A plurality of rolls 3 may be fixed on the stem 11. 
Furthermore, the stem 11 may be mounted on the container body 
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5 side. Two stems may be provided on the container body 5 side 
and the cover 6 side respectively. The support discs 15 and 16, 
the fastening member 23 and the locking member 24 may be made 
of another resin, instead of fluororesin. The cover 6 may have 
a function of the presser plate without provision of the 
individual presser plate 17 at the cover 6 side. The dry gas 
filling the container 4 may be air. 

The foregoing description and drawings are merely 
illustrative of the principles of the present invention and are 
not to be construed in a limiting sense. Various changes and 
modifications will become apparent to those of ordinary skill 
in the art. All such changes and modifications are seen to fall 
within the scope of the invention as defined by the appended 
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